Time-dependent fusion rates for 2D and 4D reactions are calculated for squeezing of TSC from about 100 pm to its minimum size (about 10 fm), within about 75 fs squeezing motion. The lifetime of the minimum TSC state is yet to be studied. Time-averaged fusion rates are given, by assuming the lifetime of the minimum TSC state is negligible. Time-averaged 2D fusion rate was given as 2.9E-25 f/s/pair, and time-averaged 4D fusion rate was 5.5E-8 f/s/cl. These values are compared with 1.0E-20 f/s/pair for 2D and 1.0E-9 f/s/cl for 4D respectively of previously estimated values by EQPET/TSC models [1] [2] [3] . The effective fusion time by the TSC squeezing motion was estimated as 0.04 fs: in other words, fusion may occur in a very short time interval.
Introduction
For a consistent theoretical model of various condensed matter nuclear effects, namely clean 4 He producing fusion and cold transmutation, EQPET/TSC models have been developed by the author [1] [2] [3] [4] . Transient motion of TSC (tetrahedral symmetric condensate) by 4 deuterons plus 4 electrons has been treated with a primitive approximation using the linear combination (EQPET: electronic quasi-particle expansion theory) of wavefunctions for pseudo-molecular states of d-d pairs with normal electrons and quasiparticle-electron states e*(2,2) and e*(4,4) as steady state solutions for narrow timewindow. This was a model for "bosonized condensate" of squeezed mode, which can be treated as a kind of steady state in very narrow time-window of squeezed motion.
Since the barrier factor changes drastically with astrophysical orders according to the assumed pseudo-molecular states, numerical studies based on time-dependent treatment are expected to know more accurate values of fusion rates of multi-body deuteron interactions in the transient process.
This work reports a trial study of Time-Dependent EQPET analysis for TSC squeezing motion to estimate time-averaged fusion rates of 4d/TSC.
Time-Dependent EQPET Analysis
Starting with the formation of TSC state (t=0) with 6-wings wave function which is composed of 6 dde* molecular wave functions with 6 orthogonal singlet spin wave functions, time-dependent screening potentials are adiabatically approximated with pseudo-molecular potentials for ddee, dde*(2,2) and dde* (4, 4) In Fig. 1 , TSC will form in the near surface region of condensed matter by the mechanism A) or mechanism B) as discussed in references 2 and 3, with certain probability depending on methods of experiments and near-surface physics of condensed matter:
Step 1: (TSC forms). The TSC starts Newtonian squeezing motion to decrease linearly its size from about 100 pm radius size to much smaller size and reaches at the minimum size state:
Step 2: (Minimum TSC). Classical squeezing motion ends when 4 deuterons get into the strong force range (5 fm) and/or when 4 electrons get to the Pauli's limit (about 5.6 fm for e-e distance). Here for the Pauli's limit, we used the classical electron radius of 2.8 fm.
The initial state TSC wave function, when TSC is just formed at t=0, can be written using combination of 6 wings of D 2 molecule wave functions on 6 surfaces of the TSC cube, as illustrated in Fig. 2 . Here, the wave function of D 2 molecule is written with combination of two 1S wave functions Ψ100 of hydrogen atom, as also illustrated in Fig.  2 . This feature is obtained by assuming the TSC wave function to be the following Eq.
(1) and using the three-dimensional symmetric constraint of TSC squeezing motion in applying the quantum mechanical variational principle of minimizing system energy. The new aspect of the problem is that we are treating "bosonized condensate" of TSC under the environment of ordered dynamic motion (in other words, symmetrically constrained squeezing motion) in the lattice of PdDx condensed matter. 
Feature of QM Electron
and,
Here subscripts A, B, C and D denote positions of deuterons at vertexes of cube. Coefficients a1 through a6 are vectors on 6 surfaces of the cube, and are usually determined by the variational method to minimize system energy as,
Since the solution of Eq (3), with partial derivatives for coefficients a1 through a6, gives 6 th order (18 th order in exact, taking three dimensional components of vector ai) secular equation which can not be solved uniquely. However the requirement of ordered squeezing, namely the three dimensionally symmetric constraint of TSC motion in PdDx lattice, gives constraints as, a1 = a2 = a3 = a4 = a5 = a6 =a0 (4) with a0 = 1/(6(1+ ))
And we have orthogonal conditions between ai for i = 1, 2, 3, 4, 5 and 6.
Thus the TSC wave function at t = 0 has 6 symmetric wings of modified D 2 wave functions as illustrated in c) of Fig. 2 . D 2 wave function has a torus of electron higher density for singlet (anti-parallel) spin pairs of electrons. Superposition of "wings" at vertexes of the cube make 4 balls of high density electron clouds at tetrahedral 4 vertexes of cube as illustrated in Fig. 2 c) . An electron ball at vertex can be therefore treated as an effective electron center for <e> = (e + e )/2. In Fig. 1 , we have drawn effective electron center as classical electron particle with spin.
Time-Dependent EQPET Analysis
The basic equation of time-dependent EQPET is written as, 4D(r,t) ai = a1(t) (1,1)(r,t) + a2(t) (2,2)(r,t) + a4(t) (4,4)(r,t) (6) <r(t)> = <r(0)> -<v>t 
Here we assumed that the time-dependent 4D/TSC wave function 4D(r,t) can be expanded with the linear combination of time-dependent wave functions (1,1)(r,t), (2,2)(r,t), and (4,4)(r,t) of EQPET molecules [1] [2] [3] [4] dde(1,1)e(1,1), dde*(2,2) and dde*(4,4), respectively. Eq. (7) assumes classical Newtonian motion treatment for averaged particle position with strong constraint of same velocity due to keeping charge neutrality (system Coulomb energy to be minimum) in TSC squeezing motion. 
Here we take n = 2, 3 and 4 for 4D/TSC cluster fusion rates. Fusion rates for an EQPET molecule are given by, nd(m,Z)(t) = (vSnd/Ed)Pnd(Ed,t)
Here we define the time-dependent barrier penetration probability Pnd(Ed,t) as follows.
Pnd (Ed,t) = exp(-nΓ(t)) (12) The algorithm of adiabatic treatment is as follows. Constraints Eqs. (16) and (17) mean that we switched EQPET potential from Vs(1,1) to Vs(2,2) at bmin = 4 pm, and from Vs(2,2) to Vs(4,4) at bmin = 0.36 pm. So, this stepwise treatment of time-dependent potentials is a primitive adiabatic approximation.
Results and Discussions
A computer was programmed based on the above procedure, and numerical calculations were done to obtain cluster fusion rates for EQPET molecules. To estimate modal fusion rate, we assumed in this work that ai-values are constants as:
Here, combination-probabilities 6) for parallel and anti-parallel spins of pairing electrons are only taken into consideration, in this work. Here we assumed <v> = 1E+5 cm/s corresponding to Ed = 0.22 eV which is the highest phonon energy of D-harmonic oscillator 6) in PdDx Bloch potentials.
As shown in Fig. 3 , 2D fusion rate increases from 1E-60 f/s/pair at t=0, the value of which is the same fusion rate of D 2 molecule, to enhanced one of 1E-42 f/s/pair at the turning point. 2D fusion rate further increases to 1E-22 f/s/pair at the turning point to the (4,4) quasi-electron coupling state, by transition to the e*(2,2) state, Cooper pair, formation of electron pairs of anti-parallel spins. 4D fusion rate at final stage reaches to the order of 1E-4 f/s/cl.
The minimum-size state with about 10 fm diameter of TSC is attained in 73 fs. So, this is a very rapid squeezing motion. 4D fusion rate at TSC-minimum-size is given as 2.3E-4 f/s/cl. We do not accurately know the lifetime of TSC-minimum-size. We need further study taking into account of quantum mechanical fluctuation of TSC squeezing motion to get information on the lifetime. Here we can only argue that maximum lifetime of TSCminimum-size is about 72 minutes (quite long!) if nuclear strong interaction (4D fusion) is the only cause to break charge neutrality of TSC-minimum-size according to the fusion rate of 2.3E-4 f/s/cl as calculated. This 4D fusion rate is very large as 2E+18 f/s/cc (about 20 MW/cc of PdDx) if TSC density of 1E+22 cl/cc were realized in experiment.
Time-averaged fusion rates are shown in Table- In our previous study [1] [2] [3] [4] [5] [6] , we gave the 2D fusion rate as 1E-20 f/s/pair ands 4D fusion rate as 1E-9 f/s/cl, by the treatment of steady squeezed mode. We found time-averaged 2D fusion rate 2.9E-25 f/s/pair is about 5 orders of magnitude smaller than the steady squeezed mode analysis, but time-averaged 4D-fusion rate 5.5E-8 f/s/cl is rather closer value. Of course we should prefer values by the present time-dependent analysis.
Conclusions
(1) A simplified trial of time-dependent analysis on TSC was made. 
